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(54) ALUMINUM-TITANIUM ALLOY TARGET MATERIA FOR DRY-PROCESS VAPOR DEPOSITION 

(57)Abstract 

PURPOSE: To develop a target to be used when an Al-Ti alloy thin film excellent in resistance to waer and oxidation is 
formed by dry-process vapor deposition, etc., by mixing an Al powder and a Ti powder in a specified ratio and forming 
the mixture by hot isostatic pressing. 

CONSTITUTION: A target having a composition of AIXTM-X (where 0.3≤X≤0.7) is produced by mixind fine-powder 
Al and Ti and forming the mixture by hot isostatic pressing. This target is used when the thin film of Al-Ti alloy 
excellent in resistance to wear and oxidation is formed on the surface of cutting tools, sliding parts, etc., by 
dry-process vapor deposition such as vacuum deposition and arc ion plating. The impurities in the target consist of 
<0.3% 02, <0.05X H2, <0.2% CI2, <0.005S Cu. <0.3S Mg, <0.5K Fe and <0.b% Mn, and the target has 99.0-100% relative 
density. A communicating hole having ≥0.3mm radius is not found in the region from the surface to bottom, and the 
target has a stabilized discharge characteristic and a long service life. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] aluminum-Ti alloy target material for dry-process vacuum evaporationo characterized by being the 

aluminum-Ti alloy target material used for dry-process vacuum evaporationo, and for a relative density being 99.0 - 

100%, and being a thing without the defect which continues from a front face to a base. 

[Claim 2] aluminum-Ti alloy target material according to claim 1 shown by Alx Ti1-x (0.3<=x<=0.75). 

[Claim 3] aluminum-Ti alloy target material according to claim 1 or 2 each content of whose of the oxygen as an 

impurity, hydrogen, and chlorine is 0.3 or less % of the weight, 0.05 % of the weight or less, and 0.2 X of the weight or 

less, respectively. 

[Claim 4] aluminum-Ti alloy target material according to claim 1 to 3 each content of whose of the copper as an 
impurity and ********** is 0.05 or less % of the weight and 0.03 % of the weight or less, respectively. 
[Claim 5] aluminum-Ti alloy target material according to claim 1 to 4 each of each contents of whose of the iron as an 
impurity and manganese is 0.5 or less % of the weight 

[Claim 6] aluminum-Ti alloy target material according to claim 1 to 5 which is that in which a hole with a radius of 
0.3mm or more does not exist 

[Claim 7] aluminum-Ti alloy target material according to claim 1 to 6 which is what is used for a vacuum deposition 
method, the sputtering method, or the ion-plating method. 

[Claim 8] aluminum-Ti alloy target material according to claim 1 to 7 manufactured by the hydrostatic-pressure 
pressure treatment between heat 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention coats the aluminum-Ti alloy system thin film abrasion resistance, 
oxidation resistance, etc. excelled [ thin film ] in front faces, such as a cutting tool and a moving part, by the so-called 
dry-process vacuum evaporation©, such as a vacuum deposition method, the sputtering method, or the ion-plating 
method, it relates to the aluminum-Ti alloy target material used as an evaporation source. 
[0002] 

[Description of the Prior Art] It is common to use aluminum-Ti alloy target material for front faces, such as a cutting 
tool and a moving part, and to apply the various above-mentioned dry-process vacuum evaporationo to them as an 
evaporation source, in order to coat the aluminum-Ti alloy system thin film (a nitride and a charcoal nitride are 
included) excellent in abrasion resistance, oxidation resistance, etc. 

[0003] And in order to give the above functions effectively to a cutting tool, a moving part, etc., unusual electric 
discharge does not occur in the above-mentioned aluminum-Ti alloy target material at the time of membrane formation, 
but the property that membranes can be formed efficiently is required of it However, it is the actual condition which is 
hard to be referred to as that the aluminum-Ti alloy target material proposed until now has fully satisfied the 
above-mentioned demand property. Moreover, by not obtaining the stable electric discharge, the life was also short 
From such a thing, when using the conventional aluminum-Ti alloy target material, it was obliged for bonding to be 
carried out to a copper base (back up plate), and to be used for it from the viewpoint of preventing occurrence of the 
unusual electric discharge at the time of membrane formation. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is made paying attention to such a situation, the electric 
discharge property stabilized by the purpose is acquired, and it is in being able to form membranes efficiently and 
offering long lasting aluminum-Ti alloy target material. 
[0005] 

[Means for Solving the Problem] It has a summary at the point which this invention which could attain the 
above-mentioned purpose is Ti-aluminum alloy target material used for dry-process vacuum evaporationo, and a 
relative density is 99.0 - 100X, and is a thing without the defect which continues from a front face to a base. In the 
above-mentioned aluminum-Ti alloy target material, it is desirable that it is what is shown by Alx TM-x (0.3<=x<=0.75). 
[0006] In the above-mentioned aluminum-Ti alloy target material moreover, in chemical composition (a) Each content 
of the oxygen as an impurity, hydrogen, and chlorine is 0.3 or less X of the weight, 0.05 % of the weight or less, and 0.2 X 
of the weight or less, respectively, (b) It is desirable that each of each contents of the iron as that each content of the 
copper as an impurity and ********** is 0.05 or less X of the weight and 0.03 X of the weight or less, respectively and 
a (c) impurity and manganese satisfies requirements, such as to be 0.5 or less X of the weight 

[0007] Although it considers like the above that the aluminum-Ti alloy target material of this invention does not have 
the defect which a relative density is 99.0 - 100X (that is, the rate of a hole 1.0 - OX), and continues from a front face 
to a base as a fundamental configuration, if it carries out from the viewpoint of raising the demand property further, it is 
desirable that it is that in which a hole with a radius of 0.3mm or more does not exist 

[0008] On the other hand, the aluminum-Ti alloy target material of this invention is used for various dry-process 
vacuum evaporationo, such as a vacuum deposition method, the sputtering method, or the ion-plating method. In 
addition, it is the most effective these to strike and to apply to especially the arc ion-plating method. Moreover, the 
aluminum-Ti alloy target material of this invention can be manufactured by the hydrostatic-pressure pressure 
treatment between heat 
[0009] 

[Function] This invention persons inquired from various angles that the above-mentioned purpose should be attained. 
Consequently, rather than the conventional target material, moreover, the stable electric discharge property was 
acquired and membranes could be formed efficiently, and the wear speed of target material of the aluminum-Ti alloy 
target material which does not have the defect which a relative density is 99X or more (that is, the rate of a hole IX or 
less), and continues from a front face to a base was also uniform, and it was small, it found out that a longevity life 
could be attained and completed this invention. 

[0010] In the aluminum-Ti alloy target material of this invention, it is required for there to be no defect which a relative 
density is 99X or more, and follows from a front face to a base like the above. If a relative density becomes less than 
99X, since **** fractions, such as a micropore, will appear in target material and this will wear down quickly locally, a 
bias occurs for a vaporization component and, moreover, target material becomes a short life. Moreover, the defect 
which continues from a front face to a base causes an on-the-strength degradation of target material, and it not only 
becomes the origin of rapid local wear similarly, but causes a crack and a defect 

[001 1] As for the aluminum-Ti alloy target material of this invention, it is desirable that it is what is shown by Alx Til-x 
(0.3<=x<=0.75). That is, when it faces using the aluminum-Ti alloy target material of this invention, and forming a nitride 
and a charcoal nitride and the target material of the above-mentioned composition is used, membranous hardness 
becomes higher than TiN layer, abrasion resistance improves and the predominance which uses aluminum-Ti alloy 
target material becomes clear. Moreover, considering such a viewpoint, the still desirable domain of composition 
(namely, the domain of x) of aluminum-Ti alloy target material is 0.45<=x<=0.65. 

[0012] Impurities, such as oxygen, hydrogen, chlorine, copper, magnesium, iron, and manganese, are contained in the 
aluminum-Ti alloy target material of this invention unescapable from a raw material from the ambient atmosphere at the 
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time of a manufacture. Among these, as for each content of oxygen, hydrogen, and chlorine, it is desirable that they are 
0.3 or less X of the weight, 0.05 X of the weight or less, and 0.2 X of the weight or less, respectively. It generates 
suddenly from target material and the electric discharge status is made unstable, and when the worst, it makes the 
target material itself damaged as gas at least, when more either than these above-mentioned values is contained. 
[0013] Moreover, as for each content of copper and magnesium, it is desirable that they are 0.05 or less % of the weight 
arid 0.03 X of the weight or less, respectively. That is, since vapor pressure tends to evaporate these metallic elements 
highly rather than Ti, if they are contained, they will be gasified inside target material at the time of a target material 
manufacture, will form a defect, and will worsen an electric discharge property. [ than the above-mentioned value ] 
more ] 

[0014] Furthermore, as for each of each contents of iron and manganese, it is desirable that it is 0.5 or less X of the 
weight If the content of iron or manganese exceeds 0.5 X of the weight, either or both amount of compounds increases, 
and since aluminum titanium, the electrical conductivity, the melting point, etc. which are a matrix differ from each 
other, this compound will make the electric discharge status unstable. 

[0015] Each above-mentioned impurity is reduced as much as possible, and meanses, such as a vacuum melting of raw 
material powder, and combination, mixture of the raw material powder in the pure ambient atmosphere, are mentioned, 
for example as a concrete means for considering as within the limits specified above. 

[0016] Although it considers like the above that the aluminum-Ti alloy target material of this invention does not have 
the defect which a relative density is 99.0 - 100% (that is, the rate of a hole 1.0 - OX), and continues from a front face 
to a base as a fundamental configuration, if it carries out from the viewpoint of raising the demand property further, it is 
desirable that it is that in which a hole with a radius of 0.3mm or more does not exist. That is, the hole with a radius of 
0.5mm or more found that electric discharge does not come to stop and ** also became unstable, when the hole with a 
radius of 0.3mm or more existed according to the place which this invention persons examined, although stopping at 
least one electric discharge was known. 

[0017] In addition, in the target material of this invention, it is desirable that composition is uniform as much as 
possible, and it is desirable that dispersion on composition is also within 0.5 atom X, considering such a viewpoint. In 
relation to the homogeneity of a matrix, as for the fraction of uneven composition, electrical conductivity differs from 
the melting point etc. like the above, and dispersion in this composition makes the electric discharge status unstable. 
[0018] Especially although the aluminum-Ti alloy target material of this invention is applicable to various kinds of 
dry-process vacuum depositions, such as a vacuum deposition method, the sputtering method, or the ion-plating 
method, like the above-mentioned, it is the optimum as an object for arc ion platings. That is, by the aluminum-Ti alloy 
target material of this invention, if an uneven fraction which was described previously exists in a target, although a 
target life will vary greatly and will become the cause of a cost rise of this in the arc ion plating for which high current 
density is used, even if it uses for the arc ion-plating method, it is long lasting and dispersion in a life also becomes a 
parvus thing. In addition, it is the meaning also containing the so-called reactive- sputtering method which the target 
matter and spatter gas (reactant gas) are made to react, and forms the compound of the target matter and spatter gas 
constituents as a describing [ above ] sputtering method. Therefore, the coat formed using the aluminum-Ti alloy target 
of this invention is the meaning also containing the nitride formed, using nitrogen (N2), methane (CH4), etc. as spatter 
gas, or a charcoal nitride, as shown also in the after-mentioned example. 

[0019] By the way, in manufacturing the aluminum-Ti alloy target material of this invention, a quantitative ratio, particle 
size, etc. can be adjusted pertinently, for example, aluminum powder and Ti powder can be uniformly mixed by the V 
type mixer, and it can consider as mixed powder, and can manufacture by performing hydrostatic-pressure pressure 
treatment between heat (HIP processing) to this. Although it was common to have carried out HIP processing in the 
former after carrying out hotpress processing (HP processing) after carrying out hydrostatic-pressure pressure 
treatment between the colds (CIP processing) as mentioned above using mixed powder or carrying out CIP processing, 
in order to manufacture target material with powder-metallurgy processing, by such technique, composition was not 
able to become uneven and high-density target material was not able to be obtained. However, the target material of 
the property for which it wishes is obtained by adopting the above technique by HIP. As such technique, the technique 
for which it applied previously, for example by the same applicant is mentioned (patent application on October 1 7, 
Heisei 6 : "the manufacture technique of Ti-aluminum alloy target material"). For this technique, a 

bellow-cross-parallel capsule is filled up with this, using as a raw materia! what mixed Ti powder of 100 or less meshes, 
and aluminum powder of 240 or less meshes, temperature is 500-600 degrees C, and a pressure is 700kgf/cm2. HIP 
processing is carried out the above condition. However, in this invention, it is not limited to the above-mentioned 
technique about the technique of manufacturing target material, and even if it is other technique, such as an extra-high 
voltage hot pressing, the target material which satisfies the requirements specified by this invention can be 
manufactured. In addition, although powder-metallurgy processing, a solution process, etc. using the powder alloyed 
beforehand besides [ which manufactures aluminum-Ti alloy target material ] the above-mentioned powder-metallurgy 
processing using mixed powder as technique as a raw material are known By the former technique, although the 
homogeneity of composition is excellent, since it is a difficulty degree of sintering, a high-density target is hard to be 
obtained, by the latter technique Although there is an advantage that the target material with comparatively uniform 
composition is obtained, it is easy to generate a crack and a shrinkage cavity at the time of the freezing, and the target 
material which satisfies the requirements which specify all by this invention cannot be obtained. 
[0020] 

[Example] Next, although an example is shown, of course, it is also possible for this invention to add and carry out 
change suitably [ in the domain which does not receive a limit according to the following example and may suit the 
meaning of the account of order ] from the first, and each of they is contained in the technical domain of this invention. 

[0021] Specified quantity mixture of aluminum powder of 1240 or less meshes of examples and the Ti powder of 100 or 
less meshes is carried out, and they are 550 degrees C and 800kgf/cm <SUP>2. The aluminum-Ti alloy target material 
from which HIP processing is carried out by the pressure, and composition is different was created. In order to 
investigate the electric discharge property of the obtained target material, it fabricated to outer-diameter254mmx 
thickness:5mm target material, and the reactive sputtering system was equipped. While put in a silicon wafer as a 
substrate in equipment at this time, and vacuum length is carried out to 1x10-6Torr, and Ar gas is introduced, it 
considers as the ambient atmosphere of 1x10-3Torr and sputtering of the various targets shown in the following table 1 
is carried out in 800W, it is N2 as reactant gas. Gas was introduced, it considered as the ambient atmosphere of 
5x10-3Torr, and 3 micrometers of the coats of the composition shown in Table 1 In addition, composition of a coat was 
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searched for by electronic 



X-ray microanalysis and the Auger electron spectroscopy. The electric discharge 



status when using each target material is shown in Table 1 with the abrasion resistance of composition of target 
material, a relative density, coat composition, a membrane formation speed, and a coat etc. 
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[0023] When electric discharge is uneven when a relative density uses less than 99.0% of target material (No.9-11) or 
the target material (No. 1-8) which satisfies the requirements which also specify a gap of composition by this invention 
to large one uncontinuable is used so that clearly from Table 1 , it turns out that an electric discharge property is good 
and a composition gap is also as small as less than 20%. 

[0024] In order to create target material by the same technique as example 2 example 1 and to investigate the electric 
discharge property of the obtained target material, by outer-diameter60mmx thickness:20mm, the target material 
prepared by brazing of a copper back up plate that target material starts shaving the outer-diameter 70mmx 
thickness:2mm flange for fixation on a base was manufactured, and the water-cooled cathode of an arc discharge 
method ion plating system was equipped. After putting in a silicon wafer as a substrate in equipment at this time, 
carrying out vacuum length to 5x10-7Torr and heating at 400 degrees C, white the various targets shown in the 
following table 2 are evaporated in arc current! 50A It is N2 as reactant gas. Gas, or N2 / CH4 Mixed gas was 
introduced and it considered as the ambient atmosphere of 7x10-3Torr, and the potential of -150V was impressed to 
the substrate and membranes were formed. In addition, when composition of a coat was searched for by electronic 
******** X-ray microanalysis and the Auger electron spectroscopy, all suited within the limits of composition of target 
material, and **1 atom %. The electric discharge status when using each target material is shown in Table 2 with the 
abrasion resistance of composition of target material, a relative density, the existence of a back up plate, the modality 
of reactant gas, a membrane formation speed, and a coat etc. 
:0025] 
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[0026] When electric discharge is uneven when a relative density uses less than 99.0% of target material (No.7-9) or 
the target material (No.1-6) which satisfies the requirements specified by this invention is used to the ability not to use 
it so that clearly from Table 2, it turns out that an electric discharge property is good and a membrane formation speed 
is also as high as more than 20**/sec. 
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[0027] In order to investigate the influence of example 3 various impurities, the target material which changed the 
amount of each impurity was created by the same technique as an example 1, and the electric discharge property of 
the obtained target material was investigated, this — ** — the reactant gas to cut ****** — N2 Except introducing 
only gas, it is the same conditions as an example 2, and the arc discharge method ion plating was carried out The 
electric discharge status when using each target material is shown in the following tables 3-5 with composition of 
target material. In addition, the following table 3 shows a result when Table 4 adjusts copper and »»»*♦*♦»**** and 
Table 5 adjusts iron and manganese for the amount of oxygen, hydrogen, and chlorine, respectively. Moreover, the 
relative density of each of each target material used at this time is 99S or more of a thing. 
0028] 





-US [MM*) 


I 


A 1 


T i 


H 


0 


C 1 


Fe 


Mn 


1 


40. T3 


57.39 


0.03 


1.45 


U.«b 


a. 3D 


0.14 




2 


5G.23 


42.10 


0.04 


1.22 


0.14 


0.24 


Q.14 




3 


IS.M 


79. 01 


1.01 


0.37 


a. 20 


•J.U 


•.18 


A* 


4 


45. W 


59.91 


9.02 


0. II 


o.cs 


a.K 


4.08 




r» 


K.m 


M. IS 


n.aa 


0.51 


Q.C2 


n. 19 


4.00 


***** 


6 


56. 31 


42. 8i 


0.O6 


0.24 




0.2S 


4.06 




7 




73. M 


D.<C 


0.31 


3.22 


IMS 


0.3d 




8 


40.40 




D.I& 


0.62 


3,03 




D- 23 





0029] 



Nu. 






y- 


-V* htm 










Ai 


T i 


H 


0 


C 1 


Mff 


Cu 


he 


Mn 


1 


35.79 


53.54 


o.oo 


0. 05 


0.05 


0.022 


0.032 


0.39 


0.10 


frit 


2 


35.7b 


63.48 


0.03 


0.35 


3.10 


0.010 


0.014 


0.05 


0.21 


mi 


3 


WA? 


42. 71 


0.05 


0.30 


o.u ; o.dos 


0. 041 


0.39 


0.28 


mt 


4 


56.00 


42. CI 


0.01 


0. 32 


3. 1 ■> j 0. H29 


0. (142 


0.44 


0.40 






19.20 


79.5G 


0.04 


(1. 41 


3. in i n. ii25 


n. 029 


0.21 


U. 49 


s» 


6 


19.30 


79.96 


0.01 


U.J7 


a. U7 


D. 030 


0. 014J 


0.18 


0.07 


s» 


7 


45.26 


53.57 


0.02 


0. 11 


3. 19 


0. 007 


0. 007 


0.19 


0.34 


ma 


ft 


45. 45 


G3.M 


O.OO 




3.12 


Q.n.07 


0. 045 


0.03 


0.16 


Off 


9 


35.77 


6151 


0.14 


□. 34 






0. 03C 


0.20 


0.23 




1 0 


35. £5 


G129 


0. 04 


0. 3 J 


0. 16 


a on 


0. 052 


0. 17 


0.27 




I 1 


56.07 


4165 


0. 01 


0.4? 


O.iXS 


0.055 


0.015 


0.36 


0.31 




1 2 


M5. 27 


42. Rl 


n. n3 


n.3i 


0-14 


0.007 


0, 073 


0.34 


0.02 




I 3 


19.40 




(1.03 


n.us 


0.U4 


0.031 


0.017 


0.03 


0.01 




I 4 


ts. n 


79. B7 


D. 02 


0.17 


0,03 


0.012 


0.075 


0.34 


0.45 


47*vM&— 


t 5 


45.21 


53.50 


0.05 


0.41 


0.13 


a 055 


0. 008^ 


0.43 


0.21 




1 Ei 


45. 46 




11.01 




0. Ifi 


n.nu 


C.057 


0.35 


0,33 





[0030] 
[Table 5] 
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[0031] When making the electric discharge property of target material good, it turns out that it is very effective to 

reduce the various above-mentioned impurities pertinently, so that clearly from these results. 

[0032] 

[Effect of the Invention] this invention is constituted as mentioned above, the stable electric discharge property is 
acquired, and the aluminum-Ti alloy target which can form membranes efficiently has been realized. Moreover, this 
target material will become long [ the life ] with the above-mentioned property. 



[Translation done.] 



5/5 



2002/01/08 8:19 



(19>H*S»^ (JP) <12> g^p $ (B2) (ll)*9f#*t 

^2901049-^ 

(45)»frB ¥l«ll¥(1999)6/!2B (24)S»B ¥fittl¥(1999) 3 m9B 



(51)Inta. 9 SWMI2^ F I 

C 2 3 C 14/24 C 2 3 C 14/24 E 

14/32 14/32 A 



m&mnR 5 (± 6 H) 



(2D aw*^ 


W»¥6- 280860 


(73)#ff*# 


000001199 










(22)H1IBB 


¥sS6 4p(1994)ll/!15B 




ftKIRW^Ttf* *K»S«T 1 Ti 3 #18 


(65)&&8## 


1$W¥8- 134635 


(73)#fWHf 


596091392 


(43)£BSB 


¥fiE8^(1996) 5 ^28B 








¥J£ 8 #(1996)6^203 




Asas^cm«iffi»r!fey«6iAfflii79- 
1 






<72)&8# 


"TE3 








ftisja^5Te«iffiBr^er«a*«i79S 














(72)&W# 










ft*»^^J5&tt"T^ir«S^&179» 














(74)«SA 










=*fe mi. 











(54) [$S9!<D£#] 7-*< *>71/— >^«A 1 -T 1 £&*-yy h# 



(57) [ttmR*06H] 

9. o — i o o%"?&»;, i.o^ffi^bSEffi*-e)Sgc-t- 

^U-X^>^fflA I -T i — hMo 

[ff:fcJl2] Alx Tii-x (0. 3^x^0. 7 
5) -CTFZtlZm&mi K1B*«0A 1 -T i 
J/ hW D 

Tx 0. 2fift%JWT"C*>5»*«l*^:ii2(c§E«tO 



h<DX~frZ>ffi$:mi -4<^V^"ftt^iCE*OA 1-Ti. 

[0001] 

w*tt^w»fbtt*ds«n^A 1 -t 

^-tSl^i-^Mct L«ffi^ia5A 1-Ti 
httl:Ht5 tOT*5. 

[0 0 0 2 J 

tt^S*fttt«#flf*LfcA l-Ti ^&^9MJt (gfbllll 



(2) 



I2901049f 



10 0 0 3] t*C, 93MX^rgK)^p D p^J^±fEom 
ft<*«i-6ii*T*6i:V^5«l»tt****H5. L 

cn*-e«*$nrv^5A i -t i 

Jim «t ^tfltW -e*> 5 0 £ LfcSMMM* ^> ft 
LfcCi:J&>&, tfcfe<E>A 1 -T i*4^-yy hW£<£ 

[0 0 0 4 J 

ofitor-^^tyy^T^ >?mA 1 -t i ^ 

[0 0 0 5] 

[0 0 0 6] ±EA 1 -T i — httt£*5^ 

AU Tii-x (0. 3^x^0. 75) ~C^£ft 
5t©-CM^t^»*U\ £fc±fEA 1 -T i ^£ 

%J£AT\ 0. 0 5li%^T, 0. 2fifi%J^T-e^5 

[0 0 0 7] *^(DA 1 -T — 
±IEO*D<tS*reSd5 9 9. 0-10 0% <EP*>. £71 
0-0%) JLo*ffi^e>iSB*t?ii<K 

[0 0 0 8] — ^ *|gfl©A 1 - T i $4^-^^ b 

So 

[0 0 0 9] 

(En*?, 3g7L*^i%j^T) ao^S^fjJlE® 
*-ejg«-T5>:l»^4v^«ftA l -t h 



[0 0 10] **WOA 1 -T i dft^-yj' 
g#9 9%*J«jcft5 ^^Woti:^P^ 

[0011] *P^A 1 -T i — h^lt 

AU T i i-x (0. 3^x^0. 75) T^^HSt) 
©^5:tWtU>. BP^, *3S9I<C>A 1 -T i-fr 

^ i©RS^T i NiiO t)K<4oti»«ttisW 
±U Al-Ti^-^y^WSSS^ 

^*t*5 0 it:Ht**HiT, Ai-Ti^ 

V^Htt, 0. 45^x^0. 6 5T^)5o 
[0 0 12] *&W<DA 1 -T i %&? — ?y bttlZ. 

»±s k*. tK^, is. •v^v'^a. 

®ftl^£ft-c< S 0 KIR, ***3j;tWftSB 

<o*^^"Sti, 5k* o. 3lt%^T, o. 0 511% 

ar, o. 2ii%^Tt?*>5-^^»iu>, -ft<b 
[ooi3] ikizm&£xfi^y*i/$^<o&ttmte, 

^o. 0 5it%BT, o. o 3 li%«Tt?*>5r 
t#»*Ll\ iP*>, rftfc<0&JR5c3lStt:, Ti J:H 

[0014] jE^, ttisjz^^xo^^rsii, ^ 

[0 0 15] ±tE*^*B«i*-e*5^:«te«Lr, ±IE 

[0 0 16] »|(OA l~Ti — Mtti, 

±«EO*0 9 9. 0-10 0% (gp*>, 



(3) 



12 9 0 1 04 9-^ 



«M*1. 0 — 0%) J.O^®^^HE®^TiSi^ 
*»W#fe#tftWLfcfcr5U:J:5k, ^io. 3mm 

[0 0 17] ft^^CO* — hWMJSI^Ttt. fide 
[0 0 18] *36MOA 1 - T i ^-^y 

[0 0 19] t:5-C*P^Al-Ti^^>7 

(HIPM) Srlfe-f-C tCio-CjJItfiw td* 

tofc&m (c i p&m) tfcf^^ h^w^aos (hp 

i&teC I PMILfcSH I P^lt5^) 
/c 0 L^L*d5P>, H I Pt^J:6±IE©«ft*ft*:«ffl 
[0020] :«/^Hm Wx:tfra-Hi«A 

2 0 4 4 5^) e l^fi, lOO^y^T^T 
i 2 4 0> «r>^WA 1 J»*SriB^LfcfcO> 

^5 0 0-6 0 0t s HLJjff 7 0 0 kgf/cm 2 JL^_L 



[0 0 2 1 ] KA1-Ti^;^7hl^litt5 
[0 0 2 2] 

[UttH] 2te(cSOK«fc^i-^, *»WifcfcJ: 9 TIE 

[0 0 2 3] H%0J 1 

24 0^ -/ v^J£ATOA 1 1 0 0 ^ ^yaOTOT 
i^^S^U 5 5 0^ 800kgf/cm2 
CDIE^TH I P^ILXIMOM^A 1 -T i 

ttSrW'* fl^ : 6 OmmXJI^ : 2 OmmT. 

&mz.ftm. : 7 OmmXll^ : 2 mm^l^Oll^, 
* - ^ y h#<D8>J 0 U L \Z X o T# tt«R'< 

^✓n— £A*K 5XlO- 7 Tor r^tXSI!fU 4 

^r-^m«: i5 0A(:rH^ftS^l:, SJCtf 

^tLTN 2 ^^*fcttN2 /CH4 A 
U 7X10' 3 Tor r^i^H, IoSSC-1 

[0 0 2 4] M&KoaatS:*^^— ^X*^^ * o 

[0 0 2 5] 
IH1] 



(4) 



82901049^ 



no. 


y — v ? rmPjc 


TD/lwUt 








(A /sec) 






1 


A1 0.5 Ti 0.5 


99.8 


m 


s» 


N 2 


25 


O 




2 


A1 0.5 T io.5 


99.2 


m 


m 


N 2 /CH 4 


2 5 


O 




3 


Al 0.7 Ti 0.3 


99.5 


m 


m 


N 2 


2 8 


o 


nww 


4 


A1 0.3 Ti 0.7 


99.7 


m 


wa- 


N 2 /CH 4 


2 4 


o 




5 


A1 0.G Ti 0.4 


99.5 


m 


rn 


N 2 


28 


o 




6 


A1 0.8 T '0.2 


99.5 


m 




N 2 


23 


A 


■sews 


7 


A1 0.5 Ti 0.5 


98.8 














8 


A1 0.5 Ti 0.5 


98.8 




w- 


N 2 


9 




JtttW 


9 


A1 0.5 Ti 0.5 


90.3 






N 2 


7 




itttW 



[0 0 2 6] *B*t#?ffJ&S9 9. 

0%*»^-^^h« (No. 7-9) Srffll^fc*^ 

1-6) fcjfllr «ft«Wt*5fi#t?«BE*«t> 
2 OA/s e c«±fc»^w£#5»»5. 
[0 0 2 7]. HI£#J 2 



[0 0 2 8] 
[*2] 



(5) 



I2901049f 



No. 


9-7 v hl&JSL (MX) 






A 1 

A i 


1 1 


u 
n 




C 1 


F e 


Mn 


i 


ill T*> 








0.06 


0.31 


0.44 




2 


56.22 


42.50 


U.U4 




n t4 


0. 24 


0.34 


1 ftff 


3 


19. S3 


79.01 


0.01 


0.17 


0.20 


0.35 


0.13 


AX 


4 


4S. 54 


53.91 


0.02 


0.10 


0.03 


0.32 


0.03 




5 


35.09 


64.16 


0.03 


0.51 


0.02 


0.19 


0.00 




6 


56.31 


42.85 


0.06 


o.aa 


O.lt 


0.23 


0.06 




7 


19.24 


79.6* 


0.02 


0.31 


0.22 


0. 16 


0.36 




8 


46.4ft 


52.63 


0.05 


0.62 


0.03 


0.04 


0.23 





[0 0 2 9] 1^3] 











-yy him. (ftSM) 










No. 


















A 1 


T i 


H 


0 


C 1 


Ms 


Cu 


Fe 


Mn 


1 


35.79 


63. 54 


0.00 


0.05 


0.08 


0.022 


0.032 


0.39 


0.10 




2 


35.76 


63. 48 


0.03 


0.3E 


0.10 


0.010 


0.014 


0.05 


0.21 


Aft 


3 


SB. 12 


42. 71 


0.05 


0.30 


0.11 


0.008 


0.041 


0.39 


0.28 




4 


56.00 


42.61 


0.01 


0.32 


0.1S 


0.029 


0.042 


0.44 


0.40 


m 


5 


19.20 


79.56 


0.04 


0.41 


0.03 


0.025 


0.029 


0.21 


0. 49 




6 


19.30 


79.96 


0.01 


0.07 


0.07 


0.030 


0.010 


0.48 


0.07 


wa- 


7 


45.26 


53.57 


0.02 


0.41 


0.19 


0.007 


0.007 


0. 19 


0.34 


rn* 


a 


45.45 


53.80 


0.00 


0.39 


0.12 


0.007 


0.045 


0.03 


0. 16 




9 


35.77 


63.51 


0.04 


0.04 


0.08 


0. 039 


0.036 


0.20 


0.29 




1 0 


35.65 


63.29 


0.04 


0.35 


0.16 


0.018 


0.052 


0.17 


0.27 




1 1 


56.07 


42.65 


0.01 


0.47 


0.03 


0. 055 


0.015 


0.36 


0.34 




1 2 


56. 27 


42.81 


0.03 


0.31 


0.14 


0.007 


0.073 


0.34 


0.02 




1 3 


19.40 


80. 36 


0.03 


0.09 


0.04 


0.031 


0.017 


0.03 


0.01 




1 4 


19.23 


79.67 


0.02 


0.17 


0.03 


0.012 


0.075 


0.34 


0.45 




1 5 


45.21 


53.50 


0. 05 


0.41 


0.13 


0. 056 


0. 008 


0.43 


0.21 




1 6 


45. 46 


53.81 


0. 01 


0.06 


0.16 


0.018 


0.057 


0.05 


0.38 





[0 0 3 0] 



[814] 



(6) 



2 9 0 1 0 4 9-5§- 



No. 



1 
2 
3 
4 
5 
6 
7 
8 



9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 



f-vv vim. mm%) 



Al 



35.79 
35.76 
56.12 
56.00 
19. 20 
19.30 
45. 26 
45.45 



35.44 
35. 57 
56.07 
56.20 
19.19 
19.20 
44.80 
45.27 



T i 



63.54 
63.48 
42.71 
42 61 
79.56 
79.96 
53.57 
53. 80 



H 



62.93 
63.16 
42. 66 
42.76 
79.48 
79.54 
53.04 
53.58 



0.00 
0.03 
0.05 
0.01 
0.04 
0.01 
0.02 
0.00 



0.01 
0.04 
0. 03 
0.00 
0.00 
0.01 
0.02 
0.O4 



0. 05 
0. 35 
0,30 
0.32 
0.41 
0.07 
0.41 
0.39 



0.46 
0.12 
0.27 
0.10 
0.22 
0.12 
0.43 
0.20 



CI 



0.08 
0.10 
0.11 
0. 15 
0.03 
0.07 
0. 19 
0.12 



0.16 
0.19 
0.13 
0.13 
0. 18 
0.09 
0.12 
0.01 



Ms 



0.022 
0.010 
0.008 
0.029 
0.025 
0.030 
0.007 
0.007 



0.050 
0.007 
0.042 
0.019 
0.056 
0.018 
0.043 
0.021 



Cu 



0.032 
0.014 
0.041 
0.042 
0.029 
0.01O 
0.007 
0.045 



F B 



0.030 
0.061 
0.022 
0.059 
0.033 
0.077 
0.028 
0.051 



0.39 
0.05 
0.39 
0.44 
0.21 
0.48 
0.19 
0.03 



0.22 
0.51 
0.21 
0.52 
0.33 
0.68 
0.49 
0.60 



Mn 



0.10 
0.21 
0.28 
0.40 
0. 49 
D.07 
0.34 
0. 16 



ttVfttt 



0.70 
0.34 
0.56 
0.21 
0.51 
0.27 
1.03 
0.22 



J6» 

a» 

a» 
a» 



[0 0 3 1] ±1E<£># 
[00 3 2] 



SAI-Ti &&?—<!fy h^Hm-C^fCo i£tiZ(D? 



(72)*§S# 
(72)*W# 

(72)*W# 
(72)»W# 



ffl* Kit 

j%«»w^m*jiwr&^«ffi*?&i79# 

^gl^FrffilKII^^ 1 T g 5 # 5 
F*]ES 



(72) 



m*tt"TA^«HS*:»l 79# 



(56)#%3tlR ^4 —268074 (JP, A) 

4$Hf] ¥ 4 - 9466 (JP, A) 
4*M ? 1 -104769 (J P. A) 

¥4 -75301 (J P. B2) 
H. Freller and H. H 

aessler, " TixAl 1 ~xN 
Films Deposited b 

y Ion Plating with 
an Arc Evaporato 

r " , Th in Solid Film 

s, (1987) . 153. p. 67-74 



(SSJfllEL/c^ifant.Cl. 6 , DB£) 
C23C 14/00 - 14/58 



